Abstract: The south-European Cardamine plumieri Vill. (sect. Pteroneurum subsect. Cryptopterum) is confirmed for the Flora of Serbia. Several populations were discovered in the central and western part of country, exclusively on the serpentine bedrocks. Morphological, chorological and ecological characteristics of C. plumieri was studied.
Introduction
In his account of the genus Cardamine in Serbia, Jovanović-Dunjić (1972 , 1977 recognised 16 species: C. amara L., C. barbareoides Halácsy., C. acris Griseb., C. pratensis L., C. carnosa Waldst. & Kit., C. glauca Spreng., C. maritima Port., C. graeca L., C. impatiens L., C. flexuosa With., C. hirsuta L., C. savensis Schulz, C. enneaphyllos (L.) Crantz, C. glandulosa (Waldst. & Kit..) Schmalh. and C. bulbifera (L.) Crantz. Later Stevanović et al. (1993) reported occurrence of C. trifolia L. in W. Serbia, and re-evaluated neglected Cardamine pancicii Hayek to the rank of stenoendemic species, distributed only on Mt. Kopaonik in C. Serbia.
There are very different opinions in old botanic literature about the presence of the species C. plumieri Vill. in the Balkan Peninsula. While Visiani (1872) , Vandas (1888) , Shultz (1903) and Beck v. Mannagetta (1916) give scattered data about the presence of this species in Dalmatia, Herzegovina, Albania and Serbia, Fritsch (1895) and Hayek (1925) (Shultz 1903: 565) , there are no other data about distribution of this taxon in Serbia.
Unique opinion about the distribution of this species in the Balkan Peninsula does not exist in the contemporary literature as well. While Jones & Akeroyd (1993) and Trinajstić (1976a,b) think that C. plumieri is not present in the central part of the Balkans, but only in Greece, Greuter et al. (1986) , cites this species for the territory of ex-Yugoslavia, on the basis of the data of Beck v. Mannagetta from 1916. According to map given by Jalas & Suominen (1994) the species Cardmine plumieri is distributed in S. France, Corsica, N. Italy, Albania and Greece, with "?" (record uncertain as regards identification or locality) for W Serbia and E Bosnia and Herzegovina.
As a result of recent work on Cardamine sect. Pteroneurum subsect. Cryptopterum in Serbia (Lakušić et al. 2004 as well as revision of the numerous materials collected in last few decades, occurrence of C. plumieri in W. & C. Serbia and E. Bosnia and Herzegovina is confirmed.
It is very common and widespread species at serpentine bed rocks from montane to the subalpine belts, frequently erroneously determined as C. glauca.
Material and methods

Material
The study was carried out on herbarium specimens from public herbaria BEOU, BEO, SARA and on own collections. Morphometric analyses were carried out on 56 selected specimens of C. plumieri from the different habitats on Mt. Kopaonik (for material used for the morphometric analysis see list of Specimina visa). Flowers were fixed in the ethanol-glycerol mixture (50:50) or rehydrated by boiling in water for few minutes before measuring.
Morphometric analysis
Variability of the analyzed morphological characters was described by computation of the standard statistic parameters (mean, minimum, maximum, standard deviation). Data processed in the statistical package Statistica 4.5 for Windows. The characters used in the morphometric analysis are listed in Table 1 .
Results and discussion
Description of C. plumieri in Serbia Annual or biennial, entirely glabrous, not or rarely glaucous. Mature plant with 2-7 (-15) stems forming cushions with decidous leaf rosettes. Stems 3-11 (-14) cm, decumbent to ascending, not or sparsely flexuose, with several to many stem branches at base. All petioles without auricles. Outermost and inner rosette leaves are disimilar; outermost basal leaves (16) 25-55 (85) mm long, with prominent slender petioles and deeply cordate, suborbicular, lamina (3) 4.6-9.8 (14) × (3) 5-12.3 (17) mm, without or with 1-2 pairs of entire, obovate to suborbicular small lateral leaflets, lamina is green or reddish beneath; middle cauline leaves lyrate-pinnate (7-) 13-34 (-57) cm long, with 3-6 (-7) pairs of elliptic to obovate, sessile lateral leaflets (0.6-) 2.4-6.9 (-12) × (0.4-) 1.4-3.7 (-6) mm and shallowly 3-lobed, larger elliptic to obovate terminal leaflet (3-) 4-11 (-17) × (0.7-) 1.9-7.2 (-16) mm. Sepals (1.5) 2.1-2.9 (3.1) × (0.6) 0.8-1.2 (1.3) mm, oblong-elliptic, green with narrow scarious margins. Petals (4.1-) 4.7-5.6 (-6.3) × (2.2-) 2.6-3.4 (-3.8) mm, white, with rounded limb, not or scarcely emarginate. Stamens to ± as long as petals, longer ones (2.2-) 2.6-3.4 (-4) mm, shorter ones (1.1-) 1.7-2.4 (-2.9) mm; anthers greyish-green, (0 Table 1 ).
Taxonomy
Based on the traditional sectional classification (Shultz, 1903) , Cardamine plumieri has been treated within Cardamine sect. Cardaminella Prantl. However, the monophyly of some sections of the genus Cardamine introduced by Schulz (1903) was recently rejected based on molecular data (Franzke et al. 1998; Sweeney & Price 2000; Bleeker et al. 2002) , and the whole classification system of sections and subsections should be revised in a near future. According to Cardamine plumieri has been considered to be closely related to the Balkan-Apennine species C. glauca, the Balkan C. carnosa and central balkan stenoendemic C. pancicii, all being treated within Cardamine sect. Pteroneurum subsect. Cryptopterum. These taxa show similar ecological preferences, they inhabit mountain to highmountain regions and grow predominantly on mountain screes, rocky grounds and crevices, as well as in the open alpine vegetation above the timberline. In this study we have shown that despite previous taxonomic confusions, some populations from central and western Serbia belongs to the species C. plumieri. This taxon is easily distinguished from C. carnosa by its glabrous ovarium and non-creeping short rhizome . As demonstrated by our study, distinction is found also in respect to C. glaucai and C. pancicii, primarly by its entire (non-emarginate) petals, as well as by its very large basal leaves, with long pedicel and large teminal leaflets. Other morphological differences in quantitative characters can be seen in Table 2 .
Key to Balkan species of Cardamine sect. Pteroneurum subsect. Cryptopterum. nate rosette leaves with (3-) 5-9 (-11) very small lateral and non-lobed terminal leaflets. . . . . . C. pancicii Distribution and ecology Cardamine plumieri is an south-European species with area of distribution which is separated in two large disjunction. The first group of populations are distributed in W and SC Alps, N and C Italy and Corse, and another one in the W and C Balkan Peninsula from E Bosnia and W Serbia toward E Albania and C and N Greece (Tan 2000) . It is relatively common and widespread species in the central and west part Serbia (Fig 2.) , especially in the area of mts. Čemerno, Goč, Stolovi, Kopaonik, Maljen, Suvobor, Mokra Gora, Tara and Zlatibor, as well as in the surrounding of Kraljevo, Čačak and Priboj. In Serbia C. plumieri is occurred exclusively on the serpentine bedrocks, where inhabits screes (Drypetea spinosae, Thlaspeetea rotundifoliae), rocky grounds (Festuco-Brometea) and rocky crevices (Asplenietea trichomanes), generally in somewhat damp places in semi-shade, from montane to the subalpine belts, from 500 to 1900 m a.s.l.
